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and Normal Mice ba^B)*, 

By Hajime Mizutani. Takayasu Furubayashi Akira Kuri,, u, • -r . w 



Male (NZW x BXSB) F, (W/B F t ) mic e. which develop 
lupus nephntis. myocardial infarction, and thrombocyte 

elated r ° a " COd P,ate,e, " ,eSpa " « PLS > a "« '"crease 
patelet-assocated antibody (PAA) values. There were 
st a t,s,,ca..y significant correlations between the increase 
m PAA values and either the reduction in PLS or the 

tra„sf e S r e B ,n " te,at COU " tS - This and the °< Pl-flS 

transfer experiments between old male W/B F mT^- j 

PAAs on the platelet surface play a crucial role in the 

TT IS THOUGHT that the autoimmune mechanism is 
X involved ,n the development of chronic idiopathic 0m- 
mune) thrombocytopenic purpura (ITP); the binding 0 f 

d«,: ST " P H telet amib0dieS l ° P,ate,etS rCSults ^ 
X ! ThJ Pha80c y t,c f cclls reticuloendothelial 
Z k ^ P ^ SenCe ° f ami -P |a ^'et antibodies, and a 
markedly reduced platelet lifespan (PLS), have been among 
the accepted clinical features of human ITP " 8 
We recently reported that male (NZW x BXSB)F, (W/ 
B F,) m ,ce which develop lupus nephritis with myocardial 
infarction show thrombocytopenia with age, and that This * 
probably due to the presence of both platelet-assLLated 

toSZl***') and circulatine »!S 

In this study, we investigate the PLS of W/B F, mice and 
performed platelet transfer experiments between mTle W/B 
F, mice and either female W/B F, or normal BALB/c mice 
We found that the platelets of male W/B F, mice Thow 
siemncantly reduced .ifespans with age, and that here ar e 
statically significant correlations between the increased • 



destruction of platelets in W/B F tl 

may provide additional information on the basic mUh 
© «9£> 6v r„ 8 American Society of Hematology. 

/iv? % Recipient mice were injected iniravenomlv 

( V) w„h the radiolabeled platelets (3 to 5 „Ci in 0.2 ml bZc < 5 

Irs* and 4 e 8 " ho ^"T 30 ' ^ 2 h °™ < S 

Hours, and 48 hours after injection. The radioactivity was c a „n„A 
using , ,weH -typed sc i nlillation coumer (AlQka 

Dec analyse The mean platelet survival was est mated bv 

m ItiS'hltmod 3 ? ° f f te ' et d ""«— ^larlS 
multip e-h.t model analyses, as recommended by the Interna.inn.T 
Com mi[tee for Standardization in Hematology ' ,me ™«-o«»l 

J! t"° Cia,ed an " bodi "- Because of the difficulty of ob 
.a ing s umcient Wood samp)es we use<j a mo<j J V «T ob 

platelet suspension immunofluorescence test (PSIFT) for PAA « 
J* P ' a ' ele r l SUS P ensi0 - -re obtained from EDTA blood^SO 
*U by centnfugation as mentioned above. After washing ,hr,, 

T.he o, a :7: l/L EDTA -P h ^-b urT ered tine PbI) 
for 5 17/ tl' T* SUSpended in I% Paraformaldehyde so u fon 
for 5 minutes. Platelets were resuspended in .00 „L of EDTA-PBS 
to a platelet count of 3 x 10 5 /„l ti... ,i • A-rtJo 

iiL of FlT<- ™ j hen the y werc incubated with 5 

° fF ' TC - co J u 8 ated 8°at anti-mouse immunoglobulin (Ig) (Bee 
ton Dickinson, Sunnyvale, CA) for 30 minutes a, room emptra.!re" 
After final washing, samples were analyzed on a FACSca„X,on 



MATERIALS AND METHODS 

Shmyaku Research Laboratories (Kyoto, Japan). PP °" 
/aie/,^ and platelet kinetics studies "'In ,rn™l„ 

obtain pUtelet rich pI as ma P which w^ t s^d' 7h ee 

2,000 x * for 15 minutes. Contaminating red blood cells «tt^ 

were removed by centrifugation a. .00 x" for 5 n^ u " 
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Table 1 . 


Platelet Lifespans, Platelet-Associated Antibodies, and Platelet Counts in W/B F, 


Mice 




Age 






Platelet Count 






Mouse 


(mo) 


Sex 


No. 


(x lO /jiL) 


PAA* (%) 


Platelet Lifespan j (d) 


BALB/c 


6 


M 


6 


1,225 ± 153 


1.6 ± 1.0 


2.1 1 r 0.28 


NZW 


6 


M 


5 


1,005 ±113 


1.6 ± 0.9 


1.62 * 0.61 


BXSB 


4 


F 


5 


962 ±91 


1 .9 ± 0.5 


1.57 * 0.33 


W/B F, 


3 


F 


3 


1,012 ± 55 


3.0 ± 2.4 


1 .44 * 0.2 1 


W/B F t 


1 


M 


4 


1.063 ±114 


1.4 ± 1.2 


1.20 - 0.40 


W/B F t 


2 


M 


4 


1,021 ± 140 


10.1 ± 6.1J 


0.56 * 0.04$ 


W/B F, 


3 


M 


4 


842 ± 57 


18.9 ± 15.0$ 


0.25 r 0.11$ 


W/B F, 


4 


M 


4 


612 ± 104$ 


15.9 ± 5.8$ 


0.09 = 0.03$ 


W/B F, 


5 


M 


4 


502 ± 93$ 


25.5 ± 4.6$ 


0.12 = 0.03$ 


W/B F, 


6 


M 


4 


491 ± 72$ 


49.9 ± 5.2$ 


0.1 1 = 0.04$ 



•Platelets were labeled with FITC-conjugated goat anti-mouse Ig and analyzed using a FACScan. 

$ Platelet lifespan was examined by transferring 1 1 1 1n-labeled platelets from donor mice to age-matched mice of the same strain. 
%P < .001 versus data in young (1 month) F, mice. ) 



Dickinson) by gating to exclude debris. Unlabeled platelets were first 
analyzed to determine the highest level of autofluorescence, and then 
the percentage of positive platelets was calculated from the total 
platelet count above the level of autofluorescence. 

Platelet counts. Blood (20 tiL) was diluted in buffer containing 
ammonium oxalate (Unopette kits, Becton Dickinson). Platelets 
were counted using a hematocytometer under a phase-contrast 
microscope. 

RESULTS 

Table 1 summarizes the platelet counts, PAA values, and 
platelet survivals of variously aged W/B F, mice. Male W/B 




3 4 
AGE IN MONTHS 

Fig 1. Correlations between increased PAA values (O O) 

and either reduced PLS (O — O) or decreased platelet counts 

(• •) in male W/B F 1 mice. N values for the individual points are 

shown in Table 1. 



F, mice gradually showed thrombocytopenia with age, and a 
significant decrease in platelet counts was observed in mice 
aged more than 4 months. In contrast, the parent mice 
(NZW and BXSB) and female W/B F, (3 months) mice 
showed normal platelet counts, as did normal BALB/c mice. 
PAAs were positive in more than 2-month-old W/B F, mice; 
percent-positive platelets increased with age (Tabic 1 and 
Fig 1 ). The mean platelet survival of BALB/c mice was 2.1 1 
days. Male W/B F, mice more than 2 months of age showed 
significantly reduced PLS compared with male W/B F, mice 
at the age of 1 month. As shown in Fig 2, there were 
statistically significant correlations between the increase in 
percent-positive values of PAAs and either the reduction in 
PLS (r = -.80, P < .01) or the decrease in platelet counts 
(r = —.69, P < .01). There was also a statistically signifi- 
cant correlation between the reduction in PLS and the 
decrease in platelet counts (r = .82, P < .01). It should be 
noted that the reduction in PLS and the increase in PAA 
values were observed in male W/B F, mice even at the age of 
2 months, although the platelet count was almost normal. 

To elucidate whether the reduced PLS was due to the 
abnormality of the platelets themselves in male W/B F, mice 
or plasma factors, we performed platelet transfer experi- 
ments between male W/B F t mice and either female W/B F, 
or normal BALB/c mice. 

As shown in Table 2, normal BALB/c (6 months) and 
female W/B Fj (3 months) mouse platelets that had been 
transferred to male W/B F, (6 months) mice were immedi- 
ately cleared from circulation after injection; PLS were 
0.15 ± 0.28 days and 0.2 1 ± 0.04 days. Platelets transferred 
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r =-0.69 
P<0.01 
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Fig 2. Relationships between age and platelet 
counts, PAA values, and PLS in male W/B F, mice. 



ANALYSES OF THROMBOCYTOPENIA I 




MICE 



181 l 




" ,< 001 ^ ^ ° f BALB/C « -viva, transfe „e d .cl^T— ^ = 



2-11 ± 0.28 
015 * 0.03* 
0.11 i 0.02* 
0.21 ± 0.04* 
0.12 ± 0.04* 



from male W/B F, mice (6 months) to BALB/c mice (6 

To . 0 02^ al \\ C !°r d fr ° m CirCU,ati °" "■«"««di.u5 y 
(O.I 1 ± 0.02 days). Platelets transferred from male W/B F 

nv ; ce (6 months) to female W/B F, mice (3 months) were 

al,o cleared from circulation immediately (0.12 ± 0.04 days). 

DISCUSSION 

In this study, we demonstrate that male W/B F, mice 
develop thrombocytopenia, increased anti-platelet an, bodies 
on the,r platelet surface, and reduced platelet lifespans with 
age. There were stafst.cally significant correlations between 
.he .ncreased PAA values and either the reduced PLS or the 
occreased platelet counts: From the present results and our 
prev.ous find.ngs of megakaryocytosis in the bone marrow" 

m e a.e CO w;B e F 31 meChani - ° f thrombocytopenia 
male W/B F, m.ce .s due to increased PAAs resulting in the 
accelerate of platelet destruction, bu, not to decreased 
platelet production. aecreased 

W/B F, mice are well-known for developing systemic lu- 
us eryt ematosus ( S LE).,ike diseases andVeirLp^sion 
of high levels of circulating immune complexes (CICs) '" 

pScZiTsTp^ 0 ^ 3,50 d -0"«ra,ed in . 
patients with SLE. 12 Moreover, it is known that the CICs 

c™T"Ahf CO r° teinS fn S ° me dru S-induced thrombo- 
cytopenia. Although murine platelets have no Fc receotor 
they possess C3b receptors capable of binding to CICs " '' it 
is conceivable that CICs are involved in the reduced PLS in 

N2B ;^ e T B v typical SLE - prone »'«*. »«* « 

NZB, MRL/lpr, and BXSB, which show high CIC levels 
BXSBTd £in C ° UntS ' 6 " Furth ™e, 8 the seraf™ 

B^Lc" F^om m ' Ce , d ° " 0t bi " d 10 thC P' atelets o f 

. hCSe reSults - il seems "nicely that in- 

toth I ^ m T /B F| mi « are due t0 thc binding of CICs 
to the platelet surface. Therefore, we think that CICs do not 



ncn 

Eng, ?M™Z*„Z7 9 s> idi ° PathiC purpur , N 

HemaSS n 0 S 1 985 U, ° immUne ,hrombocvt W P-P-a. Semin 

immunoassay. Acta Haematol 66:25 1 1 98 1 * 
paL S ts°wi?h fd neS T" RH ' Murphy S: P,atel « """ics i" 
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